Successive increases in human cyclin A1 promoter activity during spermatogenesis in transgenic mice.
The human cyclin A1 gene is highly expressed in pachytene spermatocytes and is essential for spermatogenesis. To analyze mechanisms of cyclin A1 gene expression in vivo, we cloned a 1.3 kb fragment of the promoter upstream of the cDNA of enhanced green fluorescent protein (EGFP). Four lines of transgenic mice were generated that carried the transgene. Cyclin A1 promoter activity in the organs of the transgenic mice was analyzed using fluorescence microscopy and flow cytometry. Expression of EGFP was seen in male germ cells of all four murine lines. Spermatogonia at the basal membrane expressed low levels of EGFP, but bright green fluorescence was present in spermatocytes entering meiosis. Interestingly, a further sharp increase in EGFP expression was found in spermatocytes approximately at the stage of the first meiotic division. EGFP levels stayed high thereafter and EGFP was present in mature spermatozoa. A portion of c-kit expressing cells in the testis also expressed EGFP indicating cyclin A1 promoter activity in a subpopulation of spermatogonia. These data suggest that cyclin A1 is active not only in pachytene spermatocytes but also in earlier phases of spermatogenesis.